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SUMMARY 



A Remote Sensinq Comnittee was established to prepare a 
Study Outline dealing with the utility of; renote sensing 
techniques to MOE ' s programs. The Committee consisted of 
representatives from the Ontario Centre for Remote 
Sensing, the Ministry of Transportation and Communications 
and MOK's Regional Operations and Head Office. 

The Committee has verified the need to examine the 
application of remote sensing techniques to the programs 
of the Ministry of the Environment. Three tasks have been 
identified for this purpose. Two tasks are suitable for 
immediate implementation. The third task is suitable for 
Long-term implementation. The three tasks are: 

Immediate Task s 

1. Apply existing remote sensing techniques to an 
on-going MOE program. 

2. Review present situation Cor using remote sensing in 
MOE and introduce the techniques to additional 
program areas. 

Long-Term Task 

3. Document the stato-of-tho-a rt applications ol remote 
sensing techniques to MOE's programs and conduct 
relevant research. 

The Study Outline provides more information on the activi- 
ties required to complete the immediate tasks. Tt is 
optimistically estimated that a minimum of 32 man/days of 
Head Office staff time and 14 man/days of Regional 
Operations staff time would be required to complete the 
case study for Task 1. For Task 2, a ninimun of 3-4 
months would be required to survey and catalogue the data 
requirements for MOE's programs and the resources avail- 
able (equipment and personnel) within MOR. Additional 
staff time would be required to assess the benefits and 
costs of applying remote sensing to MOE's programs in 
order to complete Task 2, 

A more general framework is presented for the long-term 
task. It provides a guide for conducting research on the 
application of potential remote sensing techniques to 
MOE's programs. A proposal to complete this task has been 
prepared by the Ontario Centre for Remote Sensing and is 
appended to this Study Outline. However, the Remote 
Sensing Committee does not endorse the proposal at this 
time, because MOE's requirements should be clearly defined 
first and greater detail is necessary. 

Flexibility in choosing a course of action for doing the 
tasks and activities is incorporated in this Study 
Outline. It is recommended that Tasks 1 and 2 proceed 
concurrently, in the near future and that Task 3 proceed 
when Task 2 is completed, or when MOE's requirements are 
clearly defined. 
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SECTION I 
BACKGROUND 

INT RODUCTIO N 

The Ministry of the Environment is responsible Cor ensur- 
ing a safe and healthy environment. However, this respon- 
sibility is becominq increasingly difficult to fulfill. 
The complexity of environmental problems is one aspect. 
However, this is compounded by the nunber of potential 
problems and the size of the area over which MOE must 
maintain a vigilance. In addition, fiscal constraints 
require that the responsibilities for environmental 
protection be performed effectively and efficiently. 

In order to increase the effectiveness and efficiency of 
MOE's programs and to gain control of new environnenta 1 
problems, developments in existing and new technology are 
being examined. Remote sensing* technology appears to 
have some potential to assist in overcoming environmental 
management problems. 

On November 26, 1980, the subject of remote sensing was 
discussed at a meeting of the Directors, Regional 
Operations and Laboratories Division. The discussions 
indicated that remote sensing techniques can be applied 
immediately to some programs of the Ministry of the 
Environment and that its potential application to other 
programs should be explored. Subsequently, field staff 
also reinforced the need to examine the potential of 
remote sensing techniques. 

At Mr. Bidell's request, a committee was organized to 
prepare a "Study Outline" dealing with the utility of 
remote sensing techniques for MOE. The following people 
are members of the Remote Sensing Committee: 



Refer to Appendix 2 for definitions, 
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Mr. David Dalnan, MOE, Environmental Approvals Branch 

(Chairman) 

Dr. Simsek Pala, MNR, Ontario Centre for Remote Sensing 

Mr. Lawton Tam, MTC , Remote Sensing Section 

Mr. Darryl Hogg, MOE, Central Region 

Mr. Roger Howe, MOE, West-Central Region 

Mr. Ron Johnson, MOE, Information Services Branch 

P URPOSE 

The purpose of the Remote Sensing Committee is to prepare 
a "Study Outline" dealing with the utility of remote 
sensing techniques for MOE. The Outline identifies the 
tasks and activities required to clarify the contribution 
which retnoto sensing techniques can make to MOR's programs 
and to implement the effective use of these techniques. 

The Outline will assist senior management in selecting and 
assigning the tasks and phasing the activities which can 
lead to a strategy for the use, education and organization 
of remote sensing in MOE. 

METHOD 

The Study Outline is a cumulation of discussions held 
during the Remote Sensing Committee meetings. The tasks 
presented rely on the perceived requirements o£ both Head 
Office and Regional Operations, and draws upon MTC ' s 
experience with operational remote sensing programs. 

The Outline is designed to provide flexibility in 
selecting a course of action- The Committee has included 
more specific information on the immediate tasks. In the 
case of the long term task, only a general framework is 
discussed. 



- 3 - 



The Ontario Centre for Remote Sensing has prepared for 
MOE's consideration, a proposal dealing with the long term 
task. As agreed, their proposal is included with this 
Study Outline. However, the OCRS proposal does not 
contain sufficient detail upon which to baso a decision 
Cor such a large undertaking. In addition, MOK needs to 
clearly define its program requirements before details are 
requested. Consequently, the proposal is not endorsed at 
this time. 

ASSUMPT IONS 

The following assumptions have been nade : 

remote sensing applications are unknown or under- 
utilized for MCE programs. (Appendix 2 discusses the 
levels of remote sensing and Figure 3 illustrates the 
probable level of use of remote sensing in MOE); 

, the existing capabilities for using remote sensing 
within MOE are not fully known; and 

the benefits and costs of remote sensing applied to 
MOE's environmental concerns have not been assessed. 
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SECTION II 
SUMMARY OF TASKS 

The Remote Sensing Committee has identified three major 
tasks which should be pursued to evaluate and implement 
the use of remote sensing techniques. Two of the tasks 
are suitable for immediate application. The third task 
considers the long-term aspects of applying remote sensing 
techniques to MOE's programs. A summary of the three 
tasks and the major activities follows. Refer to 
Appendix 1 for a description of the tasks. 



Immediate Tasks 

1. Apply existing remote sensing techniques to an 
on-going MCE program; 

select a program/project; 

conduct case study; 

review experience and implement. 

2. Review present situation for using remote 
sensing in MOE and increase the application of 
the techniques to additional program areas; 

survey and catalogue existing utilization of 
and available resources for remote sensing in 
nOE : 

identify MOE's program requirements; 
introduce remote sensing to additional 
program areas and ensure maximum benefit to 
MOE through full utilization of remote 
sensing resources. 

Long-Ter m Task 

3. Document the state-of-the-art applications of 
remote sensing techniques to MOE's programs and 
conduct relevant research; 

document the state-of-the-art; 

identify nr.earch needs and cotiduct relevant 

roHvii rch ; 

prepare llandl)ook. 
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SECTION III 
IMPLEMENT ATIQN 

Figure I is a Flow chart summarizinq the overall process 
Eor the tasks and the decision points. After the Study 
Outline is approved, detailed procedures for performinq 
the 3 tasks should be prepared to enable the work to be 
carried out. 

The Outline is structured to be flexible. It can be 
accepted or rejected in whole or in part. If required, 
certain activities can be performed independently without 
reference to the particular task in question, although 
this may not be advisable. Start-up of the tasks and 
staging of the activities are also flexible. In addition, 
the nature of some of the activities themselves is such 
that there is considerable choice in assigning the work 
(Refer to "Options for Work Assignment and Resource 
Requirements, Appendix 1). 

The tasks can be performed in the sequence as presented in 
Figure 2 or in various combinations (i.e. two or three 
tasks can progress concurrently). The options for 
performing the tasks are: 

(1) Task 1 only; 

(2) Tasks 1 and 2 concurrently, then Task 3r 

( 3) Task 2 only, 

(4) Task 2, then Task 3; 

(5) Tasks I , 2 and 3 sequentially. 

Figure 2 is a flow chart for one option (performing Tasks 
1, 2 and 3 sequentially) illustrating the work stages and 
decision points involved. 
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FIGURE 1 
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FIGURE 2 



"FLOW CHART FOR PERFORMING TASKS SEQUENTIALLy 
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In implementing this Study Outline, a decision is required 
not only on which Task(s) should be performed first, but 
also on work assignments. These two considerations will 
affect resource requirements. Work can be assigned in 
five separate ways. These include MOE Head Office and/or 
Regional Operations staff, MGE Task Force or Committee, 
another government agency (e.g., OCRS), universities/ or 
consultants. 

Recommendations : 

It is evident from this Study Outline that there are 
numerous alternatives for performing the tasks. It will 
be beneficial for MOE if any of the tasks or activities 
are completed. However, it is recommended that: 

1. MOE proceed with Tasks 1 and 2 concurrently, in the 
near future; and, 

2. MOE proceed with Task 3 when Task 2 is completed or 
when MOE ' s requirements are clearly defined. 
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APPENDIX 1 
DESCRIPTION OF TASKS 

!£^§!i_ii. App ly Existlnq Remote Sensing Techniques 

P urpose 

The reasons for applying exist inq remote sensing 
techniques to an ongoing MOE program are: 

1) to identify the level to which existing remote 
sensing techniques can be implemented for one MOE 
program; 

2) to demonstrate the utility of remote sensing an>,l 
provide a rationale for considering remote sensing 
techniques further; 

3) to gain experience in its application and identify 
any operational requirements peculiar to MCE; 

4) to assess the costs and benefits of using this 
technology for the application selected; and, 

5) to contribute to the resolution of an immediate MOE 
concern. 

Criteria 

The criteria for selecting the program include the 

fol lowing - 

. proven operational remote sensing capabilities must 
be available; 

MOE program of common concern to all Regions; 

high level of public and MOR concern; and 

readily available site(s) for case study. 

Ideally, the program should be selected jointly by senior 
management in conjunction with those assigned to the task. 
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A£t i vities 

The followino activities are required to complete Task 1: 

1. Select a program/project; 

2. Identify requirements of the selected program {e.g., 
type of data, level of detail, tolerances, time 
constraints ) - 

3. Survey available operational remote sensinq 
techniques; 

4. Analyze potential benefits and costs; 

5. Develop procedure for application; 

6. Conduct case study and evaluate actual benefits and 
cos ts ; 

7. Finalize procedures for application; 

8. Implement 

(a) utilization by regions 

(b) feedback 

(c) monitor actual benefits and costs 

(d) make revisions and report 

Op tions for Work Assignment s an d Resou rce Requir ements 

Table 1 indicates the activities and possible options for 
work assignments. Table 2 shows the resource requirements 
assuming tht only MOE's Head Office and Regions will be 
involved. Additional time would be required to include 
the advice of a committee or task force. It should be 
noted tliat an optimistic the estimate of 32 man/days of 
Head Office time and 14 man/days of Regional Office time 
(Table 2) is for one site. Operating expenses have not 
been estimated. This will depend upon the project 
selected, the geographical location and the extent and 
diversity of the sites/areas. 
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TABLE 1 



POSSIBLE WORK ASSIGNMENTS, TASK 1 



1. 

2. 
i. 
4. 
5. 
6. 



Activities 



Select program/project 

Identify requirements of program 

Identify available operational RS techniques 

Analyze potential cost-benefits 

Develop procedures for application 

Implementation 



Performed By 



A and B/C 

B/C 

C/D/E 

C/D/E 

C/D/E 

B/C 



Legend of Possible Sources : 

A. MOE senior management 

B. MOE Head Office and/or Regional Operations staff 

C. MOE Task Force or Committee 

D. Other government agencies (e.g., OCRS) 

E. Consultants 



TABLE 2 



ESTIMATED RESOURCE REQUIREMENTS, TASK 1 



Activity 



1. Select program/project 

2. Identify requirements of program 

3. Survey operational remote sensing techniques 
(considering capability, availability, special 
requirements, cost) 

4. Analyze potential benefits and costs 

5. Develop procedures for application 

6. Conduct case study and evaluate actual 
benefits and costs 

7. Finalize procedures for application 

8. Contingency 



Resource Requirements (man/days) 
Head Office Regional Office 



1 

2 1 

6 
5 

3 1 
9 9 

2 1 

4 2 



TOTAL 32 man/days 



1 



14 man/days 
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TAvSK 2; JReview Romqte Sensin g Situation 

Purpose 

The reasons Cor reviewing the present situation for usinq 
remote sensing in HOE and introducing the techniques to 
additional procjram areas are: 

1. to identify the present operational level of remote 
sensing capabilities within MOE: 

2. to assess the benefits and costs of usinq present 
remote sensing capabilities; 

3. to ensure the maxinum benefit to riOE of existing 
remote sensing resources by introtlucing the 
techniques to under-utilized areas. 

Activi t ies 

The activities required to accomplish this task include 
the following: 

1. Survey technical requirements of nOE programs; 

2. Survey and catalogue existing MOE utilization, 
capabilities and capacities for using remote sensing 
techniques (Table 3 identifies how this information 
could be compiled in activities 1 and 2); 

3. Analyze and document previous remote sensing 
experiences of MOE including successes and failures; 

4. Match existing requirements with existing 
capabilities and capacities to ensure full 
utilization of beneficial applications; 

5. Identify potential benefits and costs; 

6. Re-affirm existing uses of remote sensing techniques; 

7. Prepare guidelines for basic applications of remote 
sensing techniques; 

B. Introduce additional under~ut I ized applications to 
achieve the basic level of use; 

9. Identify any additional operational remote sensing 
techniques; 



TABLE 3 



■ ^t",^ 
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10. Develop technical (irocedurt's for utilization of 
remote sensing techniques to the operational level; 

11. assess organizational needs including administrative, 
resources (equipment/personnel), and training to 
ensure the feasibility of using remote sensing to the 
full operation level; and 

X2. implement of remote sensing techniques to full 
capabilities at MOE. 

Op tions for Work Assi gnments and Reso urce Requ irem ent s 
Similar to Table 1, Table 4 indicates the activities and 
possible options for assigning work. In this case, 
however, no attempt was made to identify resource 
requirements. A considerable effort will be rotiuired to 
complete this important task. It could be estimated that 
a minimum of 3-4 months work would be necessary. More 
details are required to accurately estimate the resource 
requirements. Also, the completion of Task 1 will provide 
a more factual basis for making estimates. 

TASK 3 I Docum ent St ate-of-th e-Art 

and Co nduct R esearch 

Purpose 

The reason for documenting the state of the art of remote 
sensing applications is to permit full knowledge of the 
environmental management applications of remote sensing 
techniques. This is a long term task, envisaged to extend 
over a number of years. It will establish the state-of- 
the-art for remote sensing techniques, and investigate, 
conclusively, areas of potential application. Where a 
potential application proves feasible, operational 
procedures will be developed for implementation. 
Subsequent to the research, a Handbook will be prepared 
for use by flOE staff. 
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TABLE 4 



POSSIBLE WORK ASSIGNMENTS, TASK 2 



Activitios 



1. Survey technical requirements of MOE proqtrams 

2. Survey and catalogue oxisting mqe utilization 
capacities for using remote sensing tech- 
niques 

3. Analyze and document previous remote sensing 
experiences of MOE including successes and 

f ai lures 

4. Match existing reiiuirements with existing 
capabilities and capacities to ensure full 
utilization of beneficial applications 

5. Identify potential benefits and costs 

6. Re-affirm existing uses of remote sensing 
techniques . 

7. Prepare guidelines for basic applications of 
remote sensing techniques 

Introduce additional under-utilized applica- 
tions to achieve the basic level of use 

9. Identify any additional operational remote 
sensing techniques 

10. Develop technical procedures for utilization 
of remote sensing techniques to the full 
operational level 

11. Assess organizational needs including 
administrative, resources (equipment/ 
personnel), and training to ensure the 
feasibility of using remote sensing to the 
full operational level; and 

12. Implement remote sensing techniques to 
full capabilities of MOE 



Performed By 



B/C/D/E 
B/C/D/E 

B/C 

B/C/D/E 

B/C/D/E 
A 

B/C/D/E 

A and B 

B/C/D/E 

B/C/D/E 



A (detailed 
work can be 
assigned to 
others ) 



A and B 



L egend of Possi bl e So urces : 

A. MOE senior management 

B. riOE Head Office and/or Regional Operations staff 

C. MOK Task Force or Committee 

n, Otiier government agencies (e.g., OCRS) 

K. Consultants 
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A ctivities 

The Eollowing activities are required to accomplish this 

task: 

1. prepare comprehensive cataloque of. remote sensinq 
techniques and data requirements. This step would be 
an expansion of the first step under Task 2, mainly 
in the area of remote sensors. 

2. identify research needs. 

1. conduct invest iqat ions usinq potentially feasible 
sensors and/or techniques 

- select sensors and/or techniques 

- identify test site{s) 

data acquisition and analysis 
ground truth 
evaluate and report 

4. develop procedures for application. 

5. prepare Handbook. 

6. implement newly developed remote sensinq techniques. 

Opt ions fo r Work Assignments 

There are a number of options for assigning work to 
complete Task 3. These include performing the research 
"in-house", using a combination of MOE Head Office and 
Regional Operations experts (or by a Task Force or 
Committee); or performing the research externally using a 
government agency such as OCRS, a consultant, or a 
university. 

A proposal dealing with Task 3, prepared by the Ontario 
Centre for Remote Sensinq is included in Appendix .1. This 
proposal is one of several alternatives for completing 
Task 3 using external resources. The OCRS proposal does 
not contain sufficient detail upon which to base a 
decision for such a large undertaking. In addition, 
before greater detail is requested, MOE's requirements 
should be clearly defined. Therefore, the Committee is 
not prepared to endorse the OCRS proposal at this time. 
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APPENDIX 2 



Definitions and Description of Levels 
for Using Remote Sensing 

The terms remote sensing, aerial photqraphy and aerial 
photographic interpretation are often confused. 
Specifically, remote sensing is the gathering of 
information about objects from a distance. Aerial 
photo gra phy is the most commonly used type of remote 
sensing technique for data acquisition. Aeri al 
£hotogr^a£h_ic_i^texEret£t^ion (API) is the act of examining 
photographs to identify objects and determine their 
significance. API is considered to be a remote sensing 
technique which translates remotely sensed data into 
useable information. 

In applying remote sensing, 2 general levels of use can be 
distinguished: 

<l) Basic level and {2) fully operational (or stat(--of- 
the-art) level. 

(1) Basic L evel : 

Performing simple tasks such as reading airphotos (as 
distinguished from analyzing and interpreting airphotos) 
for routine identification of objects, features and 
phenomena. Work at this level can be done by many peof)lo 
fairly easily, after some "hands-on experience" or 
training. in having staff work within this level, there 
will be a ininimum of preparation, training and disruption 
of regular work and also a minimun of disruption in 
available equipment. However, only a small proportion of 
the available capabilities (and therefore advantages) of 
remote sensing are utilized. 
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C 2 ) JLyJilY—QP^^^^^i^naJL^Le^vel : 

Work within this level extends the use of remote sensing 
beyond the basic level. It requires analysis and inter- 
pretation (as distinctive from "reading") of airphotos and 
imagery to study features and conditions to the limit of 
the capabilities presently available. The work requires 
personnel who are knowledgeable in remote sensing and may 
require sophisticated equipment or instruments. In 
general, achievement of this level of use depends upon the 
education, experience and interest of the practitioner. 

In using remote sensing at this level, availability of 
resources is more critical. Staff should be carefully 
selected and extensive training may be necessary. Support 
services (such as a source of airphotos and imagery) may 
also be required. 

It is expected, at present, that the general level of use 
of remote sensing techniques in the Ministry of the 
Environment is somewhere below the basic level. Figure 1 
illustrates the relationship between different levels of 
use. 
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FIGURE 3 
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Your file 

1981-01-20 Ourfile: 

MEMORANDUM TO: 

Mr. D.W. Daltnan 

Chairman 

Remote Sensing Committee 

Ministry of the Environment 

Land-Use Co-ordination and 

Special Studies Section 
10th Floor 

135, St. Clair Ave. West 
Toronto, Ontario 
M4V 1P5 

Subject: A Proposal for Establishment of Remote SensinjE; 
Techniques and Methodologies for Environmental 
Monitoring and Impact Asses sme nt Programs 

At the request of Mr. J,W, Giles, Assistant Deputy Minister, 
Ministry of the Environment, we are pleased to enclose tlie 
above proposal for consideration by the Ministry. 

We understand that if this proposal Is accepted the Centre 
would put it into effect in close co-operation with the 
Remote Sensing Committee. 

Your early response would be appreciated. 




Victor ZsllinszW, 
Associate Director 
i/c O.C.R.S. 

S .Pala:ets 

Enc. 

cc: J.W. Giles 

M.F. Walmsley 
R.C. Code 
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A PROPOSAL I-OK ESTABLISHMENT OF RI^MOTE SENSINt; TKCHNtQUKS ANJ) 

MllTilODnLOCIKS FOR ENVIRONMENTAL MONITORING AND 

IMPACT ASSKSSMi-NT PKOi'iRAMS 

REASONS FOR Tt{lS PROPOS;\L 

V/ltli tfic- j;rowinf; technological dove] o.pniLMil s in romotc- scnsiiip 
new scniiors arc ;wai lablc uisich should bo lullv e.V])loreu . 'ilsey 
.'ire provi d i T)[;, ip.f oniuition regarding; the Girvirontm-nr for which 
appl IciL ion ;!re..i:; sliould be ci; t ablished . Kvei-y proivram i-i.-laL€d 
tu monitor inf, ni' the cnvironnont couNi hniefit from l!ie Diitpuf 
frum one I'f more of these new HcnKor;;. Bec.iuse oi' thi' nt-Vnei,t. 
of thii; ti-chr.olo.s>,y J however, nut nil pot i-n!_ ial users in lyveru- 
tnrnt an<i Liie private cecror are aware of i t.s t-apibi 1 i 'lies and 
I i mi taC ion.'; . 

It is ofti-a I lu- case that when a nev study area is luMiig con- 
sidered, dec-'>..iuTi:fj are made to e::5terviH?nt vi th thr- data froin new 
fjenser:;; wi;!!i>;jt ;ii]y post Live knowledge ol a ^;^■nsl■■';■ capalii 1 i tie;; 
fgr any j-ivi-ri application. Lt can cost Lhoti'ianda ol doliar.; jau-t 
to tCfU ene si'nsor which n:a\' n!i rinatelv pr«>v>' usL-lc-is f ov a 
l>articu!ar .1 r.p M cat i on . I'lin-^vM; ;:c:nLl v , it' rec. i "t.>;-! i nvi s ; i ^vj te 
the capai; i I i t ; js of diffi^rent ;-onF.oi":^ fui various, p-nrpo.ses 
independent!':' and wi ttiairt any prior Vnt>wledgo of th*ur suitability, 
unneceti'^asv cxpi.'ndi itire of futnis is incnt-red in tliose in.'iuanceR 
wliere the a'asor prove;, unsiii table far i\n: application reqi-ii.''t d . 
Berauiie s-acli t'ailuri's are not norirnilly jntbi i ci;-:ed, ot!u'r<^ are 
uaaware of rlu.' pitfalls a.liead wbc-n they p.et a r^itnilar i d.ra . In 
some ca-H'-', d".'par I meiits may bi' advised to iuvesU i j;,ite iva or 
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2. 
Lhree semiors for the i3ainL> proj^ram and iL mny LraMspire th.Tl. all 
Lhe sen.sors provitie Che same level oJ-' information. Pi-ior awaTT.- 
ncsE of t-ach sensor's snitabiliLy for ccrcain appli rat ions wouM 
fliminate the unnecesEJary xisc of funds for an expensive, inultl- 
sensor opciration. 

ARKAS TO BE RESRAKa^!-:!) 

Tliosc fnviron,:k'nial concerns which may rc'iiiiro invostij^a t.iun will 
be ertai-l ;.n1 e-i by l.he nvpional offtcf'.j- -jf ( ht- Mi ni .st ry of the 
EnvironmL-ui. an.i i-tiiiimun: rafr-.j to tht- Kivnuai' Sviisini'. Conuuiltef. 
The f ol .U wluj', .trcr.i^ arc tho«e wiii ch chc. OntarLi) (cntrL' l\ir Rt-iiKite 
Sensing (,i;ri;S) .^ugiiiJSf-E; should he investigated by ti'Citi vitSi a vi..>w 
to cr.tab'f ■ :,'h in;,;, the 1 im.i tationf- and the eaiiahi 1 1 t i e:' of tlte ut-w 
jH>niu>rt-- : 

1 . W.i'-i ti. !' i :; jHisa I S i ter 

(a) i'i iie Seleft ion 

(b) Miauiorin^', (aiirinf-, and after the fjl]> 

2. Niicl''ai ;'..>wer Station Site Selertion and Muni tor infi 
;i. Inviustrial Fusne Dainaj^^e Monitariap 

4. Acid Rail'. Mmiitorir^ii 

5. Urban ar.d Sn!)iirhan .'.irvelo]i!;ien{. It{tn I Lrr int" 

6. Fo..;siI !'ij..M Site Moni tor i i.j' (peat, (oal) 
'/ . Mon i till i n); ft Mine 'iailinj;^ 

B. Road 'Hte Selcftioji and Hon i let" inj.;. 

9, llL'tei't i '^n of "i] i'.pill.s anJ MraUtorini; of nisrfiarije of 
Indtifit r i il !.i<ii)id Waite 
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J. 

10. Moni- 'L.!.^r i.n]L; ai Hydro Dams nnd Divtjr;; [ im:; 

11. A;;r l..ul tiural DaiTiage Asscfisnant 

12. Ico-ja::i .Did Sncw-mel t HonlLoring 

Prior it iiT. f-,\r invi.'.stif,ai:ion vill b.ti :.i't: by tbo Mini. .try ^■'f Liu/ 
Enviri'iracnt. bui t'lie OCKS may bej'.in p r e H in i nnrv w.-n k cu .t [ ^ she 
lnve;;t i ;,',.!L. iuns at the sante time to ost.ihiish d.ii .i ri>q uf rci/xuL^. 
and obt.iiii tliv' j^tMsounT imagery nocciJis.'uy . 

rKOc!i;D0RES 

For encli i iivosL i.};.it:iDn, 1 ht> Ci-nCri- wi j 1 CiriJi t- .•; i;ibli;-;:i wii.icli 
SGii-sor;; iiu.j;h,L be of a.ssi.s Car.fi-» . 'litis will he [cllovi.-d by ,in 
intensive literary search for nny similnr worl-. wliich ni.^.y tuivr 
been cariiod out, in order to .ivt^ij liur 1 i cat i mi oi I'tiDrl. If 
.1 r.rnsnt ]\;\-i niu hocn fulJv c:qi lorrt] J or .-i c, ivcn pro!' i C'rif, xUe 
Centre wil] tindiTlako tlic lixprriini'iu ( (. <lr lt:n;;i m-' i l;; sn t t.tlvi T i Ly 
or ut 111' IV i so . 

For I'ncli piMh Ion; wi- will an;ily:-i' tl:i' rivsiilt:; ohi.-niui: truiii lU.' 
M(:iuly o', liafh senior, dcit ermine tjic U-v..'! iif ituonn;i; i'ni in'.iv i di'tl 
by c;u-li, .lUil ici^^ntify the di i t"f r^fu-L r. . Ttic- pr.-iC't i ca! i.-.-iTi:i.' qI ;tny 
addi tioa.tl information provided by <uu? sensor ovrr ant>tlu-r uill 
then !>!.> studied in order to cit'cidc vhctiior th'.' oxiumtsc c'i ol>t;!i.r:- 
i nj; it i.; i u*'- f i-fi'^-^l- The Centre will tht.'n rciiiriuih/nd u-hii_h aniMiov 
Bhouid hf used for e.ach typt of proMcm in order to (ibt.iin '.he 
reciuirfd iiif (n m.i t ion cf f icionllv .'ind iTotuisiii i .'.1 ly . 
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AIM OF THE i'ROPOSAL 

Upon completion of Lhe. investigations. Lhe Centre is planning 
to prepare and publish a reference book containing tl,e con- 
clusion, reached. IT^is will be entitled: "Applied Remote 
Sensing in Environmental Impact Assessments". 

DURATION 

It I. anri.ipnted thnt the inves .igatorv ..pects of thi. proposal 
and the man,.-,-cript of the book will h., completed wirhin threu 
year., with open files avalUMe for u.e as information is com- 
piled. PwMicatlon of the book vill he ef.e.,ed durinK the fourth 
year. 

COST 

YEAR T 

One m;m-ve;!r - iMivIronmental EpeclaU5.t 

V-mnn-y <; J ,■ Civil Kn;; i i lo,- r 

2 in.n-yenc:; ,;rndv,ate Students or new Krad.utcs 

Con«ultan,t ;. ' Serv lees 

Dnta Acqiii K i c ion 

i^i'Pplies ;in6 Travel Ex-penses 

Coutingench-? - approximately ]0X 

c/f: 



$ 30,000. 
20,000. 
30,000. 
30,000. 
20,000. 
10,000. 
S 140, 000. 
15,000. 



$135,000, 
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5, 
a/f : $l.Sb,Of)0. 



YEAR 11 



The same as Year 1 wit!) a 10% cstinkited tncrcayc J7O.5O0. 
YEAR ITl 

Tim name as Year U with a 102 
estimated increase - $187 500. 

Preparation of Manti:ir.ript - 2!j,000. 

Publication Costs - 50,00n. 262,300. 

TOTAL: S:^)8H,000. 



FACILHTTES AT OCK.S 

Tlic Oataiio Contre for Remote Sensing is i:ht' loadin- cc-uire in 
Canada in applied remote sensing resoarrh. I r.s ob jt-ciive is to 
identify possible applicational u.setj for the n.-wly-doveJ oped 
remote st-nsinK technology and develop and e5;tab1i.sh oru-rationaJ 
procedurcK tlictcfor. 

Since its establishment in 1972, the C. ntrc has undertaken ovvr 
300 projects incorporating the u^e of available sens;ors .md 
related ti>ehnologv. The team of .;cicn! Jsts at the Cmit.. includes 
specialists in Geology, Geography, Civil Kni^ineer in^, Forestry, 
Hydrology, Ceosmtrphology, Soil Science and Biohop.y. Some 
specialize in the application of <-ertain sensor.^ :vuoh as therm] 
and radar. 

The Centre has the most developed and he^t equipped opera tionally- 
orientod rcr.tote sensing laboratory in Canada. Us equipment 
includes ; 
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A Digital Image Analysis System 

An Klectro-Optlcal Image Analysis System 

Daedaliu; 'Jlieriiial Line Scanner and Processor 

Multi-spoctral Photographic Facilities 

APFLICON Colour Plotter 

Video lnia>;iii^^ System 

In addition, the Centre has a Remote Sensing Airborne Program 
which has exclusive use of a tvin-engined aircraft. 

Information concerninR the activities of the Centre is con- 
tained in the attached copy of the OCRS Annual Review 1979-80. 
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